Assessment of plant diversity of the reserve forests of Indian Himalayan Region (IHR) has received little attention. The present study was conducted in Mornaula Reserve Forest, one of the biodiversity-rich reserve forests of West Himalaya, and examined the diversity, distribution and indigenous uses of economically important plant species. A total 337 species of economic importance, belonging to 111 families and 260 genera have been reported. Of these, there were 75 tree species, 69 shrub species and 193 herbs (including 7 species of pteridophytes). These species have been used as medicine (221 spp.), wild edible/food (114 spp.), fodder (94 spp.), fuel (40 spp.), in religion (12 spp.), in agricultural tools (11 spp.), as timber (9 spp.) and for several other purposes (25 spp.) Among the useful species, 144 species had multiple uses and 193 species had single utility. Two species are recorded in the Red Data Book of Indian Plants as rare-endangered e.g. Cypripedium cordigerum (Rare); Dioscorea deltoidea (Vulnerable). These and other species have been also categorized as Critically Endangered (3 spp.); Endangered (4 spp.); and Vulnerable (9 spp.), following criteria of the International Union for Conservation of Nature and Natural Resources (IUCN). Comprehensive assessment of biodiveristy will help in the conservation and management planning for the reserve forests of the IHR.
INTRODUCTION
The cultural diversity of society reflects the close relationship between human life and nature. Inhabitants of the Indian Himalayan Region (IHR) are largely dependent on their immediate bioresources for medicine, wild food, fodder, fuel, timber, agricultural tools and other purposes to meet out their daily needs (Samant and Dhar 1997) . About 1748 species of medicinal plants ), 675 wild food species (Samant and Dhar 1997) , 279 fodder species (Samant 1998) , 118 medicinal and aromatic species yielding essential oils (Samant and Palni 2000) and 155 sacred species (Samant and Pant 2003) have been recorded from the IHR. Studies carried out on the human dependence on plant resources in the reserve forests of West Himalaya and in the IHR are International Journal of Biodiversity Science and Management 2 (2006) [97] [98] [99] [100] [101] [102] [103] [104] Correspondence: S. S. Samant, G.B. Pant Institute of Himalayan Environment and Development, Himachal Unit, Himachal Pradesh, samant62@yahoo.com sparse (Shah 1974; Pangtey et al. 1989; Jain 1991; Samant 1993; Samant et al. 1993 Samant et al. , 1996 Samant et al. , 2002 Samant and Pangtey 1995; Joshi et al. 1999 Joshi et al. , 2001 Samant and Pal 2003; Kala et al. 2004 ) and a complete database on economically important plant resources is lacking. An attempt has been made to assess and compile available information on the diversity, distribution and utilization patterns, including indigenous uses of economically important plant species, of Mornaula Reserve Forest (MRF). MRF is one of the biodiversity-rich reserve forests of West Himalaya and was notified as such under section 569/14-15 in September 1915.
The notification of reserve forests began between 1911 and 1915. These forests were grouped into 'settlement blocks' where villagers were given the rights to collect forest resources for their own use. In 1921, the reserve forests were divided into Class I and Class II forests; class I forests were managed by the civil authorities, while Class II forests were managed by the Forest Department. In Class I forests, tree felling (except for timber trees) was allowed, while in Class II forests tree felling was restricted although, one could collect wood. In 1964, management of Class I forests, except for Forest Panchayats (village communities), was transferred to the Forest Department (Dwivedi and Mathur 1978) . At present, Uttaranchal State has approximately 23,826.87 km 2 of reserve and 103.73 km 2 of protected forest (Anonymous 2000a). In Kumaun, reserve forests cover 648 203 ha (Mishra 1997) 
MATERIAL AND METHODS
MRF is bounded by Champawat in the east, Nainital in the west and south, and Almora in the north (Figure 1 ), 29°24′-29°30′N to 79°49′-79°52′E. Altitude ranges between 1500-2200 m and supports subtropical and temperate vegetation. It is surrounded by 16 villages in Almora and Nainital districts, and nine representative villages were selected for the present study (Figure 1 ).
Extensive and intensive surveys were conducted between 2002-2004 to gather information on local names, altitudinal ranges and life forms of the plant species. Knowledgeable persons, including local vaidhyas (village expert in traditional herbal treatment), from each village were interviewed and information on utilization pattern and indigenous knowledge was gathered. Among the villagers, one knowledgeable person was hired to survey and collect economically important species, including medicinal and edible wild plants. Each species was identified using available floras (Osmaston 1927; Babu 1977; Naithani 1984 Naithani , 1985 Samant 1987; Pangtey et al. 1988; Purohit and Samant 1995; Gaur 1999; Khullar 1994 Khullar , 2000 Anonymous 1883 Anonymous -1970 . Identification of endemic species was done on the basis of their distribution (Samant et al. 2002) . The species restricted to Indian Himalayan biogeographic provinces were considered endemic and those extending to neighbouring countries and states were considered as near endemic. Information on indigenous uses is based on primary and secondary sources (Shah 1974; Pangtey et al. 1989; Samant 1993; Samant et al. 1993 Samant et al. , 1996 Samant et al. , 2002 Samant and Pangtey 1995; Joshi et al. 1999 Joshi et al. , 2001 Samant and Pal 2003; Kala et al. 2004) . For external use, the plant part is crushed and converted into a paste; for internal uses, the paste is mixed with water. Species status is based on Samant et al. (1998) and Ved et al. (2003) and altitudinal distribution is based on the occurrence of species within altitudinal zones of the study area.
RESULTS

Species diversity and utilization pattern
The present study in the MRF recorded 337 economically important species: trees (75), shrubs (69), herbs (193) and pteridophytes (7), belonging to 111 families and 260 genera. These species are used as medicine (221), wild food (114), fodder (94), fuel (40), religious purposes (12), in agricultural tools (11), as timber (9), and for other purposes (25) (Figure 2 ). Among the useful species, 144 had many uses and 193 species had one use. 
Distribution
The altitudinal distribution of the economically important species indicated that more species (334) were found between 1500-1800 m and fewer species (248) above 1800 m.
Endemism
In MRF, 44.8% of species were native to the Himalayan region, 9.2% were native to the Himalaya and adjacent countries, 16.3% were considered near endemic and 46.0% were nonnatives (Table 1) . Only one species, Goldfussia dalhoussiana, was endemic.
Indigenous uses
Of the 337 economically important species, 221 were used medicinally (some of which are listed in Table 1 ). For example, fronds of Adiantum venustum were used in fever; roots of Acorus calamus were used for bronchitis, toothache, headache and neck pain; Asparagus racemosus in rheumatism, nose bleeds, diarrhoea, dysentery, snake bite, menstrual complaints, tongue ulcers, urinary complaints; whole plants of Artemisia nilagarica in asthma, ear complaints, epilepsy, menstrual complaints, nervous disease, skin disease, stomach ache and as a tonic; roots of Bergenia ligulata in kidney stone; roots and leaves of Melothria heterophylla in contraception, cuts, diabetes, fever, stomach ache; and roots of Malva verticillata in cough, as an emollient, piles, ulcers and urinary complaints. There were 144 multipurpose species, e.g. Pistacia integerrima was used as medicine, food, fodder, tannins, timber and dye; Cornus capitata were used for food, fuel and animal bedding; Quercus leucotrichophora was used for fuel, fodder and timber; Polygonatum verticillatum was used as medicine, food and for other purposes; Cynodon dactylon was used for medicine, religious and ornamental purposes; Myrica esculenta was used as medicine, food and fuel; Grewia oppositifolia was used for medicine, fodder, fuel and fibres; and
Pyrus pashia was used as medicine, food, fuel, fodder and for religious purposes.
Status
Of the 337 species, 17 were rare-endangered and threatened, including Cypripedium cordigerum (Rare) and Dioscorea deltoidea (Vulnerable), according to the Red Data Book of Indian Plants (Nayar and Sastry 1987 , 1990 Ved et al. 2003; Pant 2005 (Ved et al. 2003; Samant and Pal 2003) .
CONCLUSIONS
Since time immemorial, plant resources have been used by mankind to meet daily needs. Attempts have been made to explore, identify and prepare an inventory of the plant resources of protected and unprotected areas of the Himalaya (Pangety et al. 1989; Samant et al. 1996 Samant et al. , 2002 Joshi et al. 1999 Joshi et al. , 2001 Jain 1991) . In spite of the best efforts by such workers, the information is still scattered and most of the biodiversity-rich areas, including reserve forests, remain unexplored or underexplored. The present study provides first-hand information on diversity, distribution, utilization patterns and indigenous uses of economically important plant species of MRF. Most of the high value species used in several industries were extracted from the wild, and hence face high anthropogenic pressures. Over-exploitation and habitat degradation of some economically important species is a severe threat to these species. Baseline information, such as that provided in this paper, on the useful species is essential to understand the population status of wild species in order to identify their economic and conservation value and thus develop strategies for conservation and management of economically important species that are under high anthropogenic pressure. Pant and Samant 
Diversity, distribution, uses and conservation
